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TINTRODUCTION

The aim of this paper is to present a simple
empioyment and unemployment theory of the business cycle in the
context of an equi]ibrium dynamic monetary model with complete

information and overlapping production proccesses.

We do not plan to make any discussion of the
outstanding 1iteratﬁre on the business cycle} Nonefheless, we
shall, below, attempt to show, concisé1y; how the,framework to
be deve]oped'here‘reiatés-to the 1eadiné model presented by Lucas'
(1975,1976) 6n the same subject. We hope that tﬁis will be énbugh
for drawing-a pa}é11e1 between our views and the current prominent

theoretical efforts in the same field.

The éim of Lucas i$ to derive a hayekian equilibriunm
theory of the business cycle (Hayek 1933 p.33n) aﬁcording to which
‘all profit (or utility increasing) opportunities are fully
exploited be the economic agents. fq acomplish this task Prof.
Lucas (1975) develop§ an exploratory theory in whfch serially
correiated, "cyclical" movements in real output about trend are
triggered by unsystematic monetary shocks in the context of a
competitive equilibrium model with efficiently processed incomplete

information. However, as he illustrates, the mere introduction of



noise fnto the‘monetarx.policy is "not suffhﬁent. to induce the
sort of responses in real and nominal variables which occur

during the observed business cycle. The problem is that in an
economy in which all trading occurs in a single competitive
market; there is too much information in the hands of traders

for them ever to be fooled into altering real decision variables”
(Lucas 1975,'p.71120), Indeed, it is crucial, for his argument,
that the economic agenté make‘a confusion befween ré]ative and
general hrice movements, betweeh real and nominal changeé, as they

are occurrihg (see Lucas 1976 pp. 22-23 and 24).

To get an ana]yticé11y canvenient kind of‘ambigubus
informational environment‘Lucas thinks then of "production and
trade as octurriﬁg in a:1arge number of markets which are
imperfectly linked both physically and informationalliy”, with
traders distributed in some way over these markets, at the begin
of a period. "This... analytical device first'proposed by Phelps
(1969)... leads to a real response to a purely nominal disturbance

However,_theselreal.movements are of no longer duration than
the Huration of the shock: no forces are present to account for
the persistence or accumulation of the effects of the initial
disturbance” {Lucas 1975'p; 1114). So, to get way from this
anatytical insuficiency he introduces two of such forces:

"informational lags, such as to prevent even relevant past



variab]es'from becoming perfectly known, and physical capitatl,
introducing a form of fhe familiar accelérator effect" (Lucas

1975 p. 1114).

- The goal of this paper is also to present a
compet1t1ve equilibrium theory of the business cycle. However, we
.shall attempt to fulfill this design in the context of a tekfect
‘fqresight,'certafnt} modé?. It seems to us that the inclusion of
Auncertainty does not alter significant1y the theoretical content
‘of the economic models. It serves, basically, for the imposition
of 2 negative rea] income efféct on the'economic agents (risk is
costly) and a substitution effect aga1nst the risky states, with
the obaect1ve of obta1n1ng ana]yt1ca11y convenient results. But
uncertainty is just a device. If we could obtain the same results
cut of a certainty model we might at Teast gain in analytical
simplicity. The‘ceﬁtral economic ingredient of Lﬁcas's theory, for
instance, is not the existence of risk, but the existence of
informational 1ags, which are imposed from outside the moge1 (see
Lucas 1975 p.. 1121). In this sense, the fundamentai tggzmuf this
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" paper is to attempt to show how this central ingredient can be

- substituted by a ggttglgtxhggg, yielding the same basic results.
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The thrust of our argument is as follows:

First, observe that the business cycle is wel]
described by serially correlated movements in output about trend:
these movements do not exhibit uniformity of either period or

amplitude (Lucas 1976, pp. 3-4}). The key chacarcteristic of this



picturé is the recurrent character of these movements (Lucas 1976,

p. 11}).

One way of taking this characteristic into atcdunt
is to treat the ecoﬁomic agehts as reacting to cyclical‘changes as
”risk",:as it has been done by Lucas (Lucas 1975 p.- 1121 and 1976
p. 14). An’other way, which will be addopted in this ;iaper, is to
think of this recurrent character of the business cycle as
reflecting main1y the fact that thelrélevant‘concept of fea]
resources is related to @ne‘or.more periods, not to a point in
time. The cyc}fca1 battern would then essentially resu1t1from the
economy's péailocation of some (roughly speaking) given amount of
empioyment, and so.of real output,vamong,diffefent poiﬁts in time
within the cycle, in response to external shocks. An equilibrium.
theory of‘fhe businéss cycfe shoqu fhen be ab]e to explain how

that reallocation of resources over time can be efficiently

setfortﬁ. In order to set the approbriaté stage for this kiﬁd of
ﬁnalysis we sha?]brésent; in the ﬁext section, a especially
conceived supply function ofroutput, éccording to whiéh it takes
two or more periods torproduce each unit of output. Thﬁs specia?i
framework, which will help us to deal with the determination of
production over time, will be entirely based'n,Samuelson's %ﬁéﬂZ//

exact consumption-loan model of interest (Samuelson 1958). -



Second, instead of thinking of traders (a) as
distributed over a large number of his]ands“ which are imperfectly
linked both physically and 1nf0rmationa11y; andr(b) as taking
‘theirceconomic decisions simu]taﬁeous]y, at the begining of a
period, we will think of them (2a) as 1ocatéd_in a single
competifive market‘and (b) as taking their production-consumptiod

decisions at different:points in time, not simultaneously.

Finally, instead of‘a$sumiﬁg that (a) there are
informafjonal lags and (b) all traders can'review simultaneously
their decisions‘at the begining of each period, we will assume 
that (a) there is ;omplete information and, (b) as in Martins
(1979), the 1ndividﬁais mus t Stick to their‘nominalAeéonomjc-
decisions taken at a point in time, fdr at least a number of

periodé(

The remaining of this paper is organized'as follows:



THEMTHEORETICAL'FRAMEHORK

AN; OVERLAPPING PRODUCTION CYCLES MODEL

| The aim of this section is to present a theoretical
framework for dea]fng with the determination of output over time
and with the demand functions for a monetary asset. This framework "
will be entiréTy based on Samuelson's 1958 exact consumption-loan

model of interest (Samuelson 1958).

Samue1sbh'5 model deals with the dfvérgencé between
the competitivé and the social optimuh opporfunity set for
consumption, in a simple growth model with overlapping generations
~and selfish individuals. The source of.fhe divergence 1ies in the
fact that in the context of the model it is impossibie to motivate
any'voluntary private transfer'of.rea1 resources from incoming -
-(pofentiai savers) tb Qutgoing'generations_(potential dis;savers)
and that leads to the shrinking of the per cépita consumption
and'that leads to the shrinking of the per capita consumption
below the social optimum level. This level could nonetheless be
attained by a Hobbes-Rousseau type of social contract under which
the o0ld generation would have a claim on part of the output |
produced by the younger one living in the same period. This
contract ;ou]d be materialized by the issuance of al"contrivance

.money" by a central authority.



As we have shown elsewhere (Martins 1975 and 1979),
Samuelson's model is highly useful for monetary analysis, for it
_generates d demand for securities not backed by physical capital,
only by the public frust.'Moréover, it could a]sb'be-used for
generating almost any type of consuhption péttefn at the individual
1eve1,'as function of the tastes and of the lenght of the life of
the 1ndividﬁéis, an& as function of the rules that the governmenf
sets for the issuance:of the public déﬁt. It commahds then much
apﬁea] for serving as foundation fof‘deriving therdemand side of
a theory of the business cyc]e.'However, the path of the market
Voutbut, and so the summation of the paths of the individual
consumptions ére exogeneously set in the context of the 6rigina1
version of the modei; This fact rules dut from the outset'ény'
type of theorétical]y'interesting cyclical phenohena both at the
market and at the individual levels. To get the adequate set up
it s necess#hy'td tet the market output respond at least in part :
to demand pressures. This will be gssential]y accomplished by |
assuming, in this paper;'that individuals live for ever?and that
it takes to any of them more than one period of work to producé'
one ﬁnit of output. To simplify, we will assume that this
production process takes exactly two periods. Ne-retain the central
hypothesis that output melts away in one period. The model is as

follows:



Individyalé live for ever. They take however their
economic decisions only with respect the next six periods ahead.
It takes, to any of them, twb periods of work to produce one unit
of output. Output can not be stored; it melts away in one period.
There are N members, entirely alike,'in the population. At each
“point in time t exactly Ny individuals take prbduction-
consumptién de;isidns simu]taneously; exact]y Nt-] indivfduals
have simultaneously taken their'decjsibns one period before;
exactly N._, individuals have simﬁ1taneoﬁ§1y taken their
decisions two periods before, aﬁd so on. At each pont fn timeA t

“the population- is then given by,
(1) | : N =N N ot NN

'ih“the;absence.oﬁyprivatéttontracting and-of any
adequatesdcialfarrangément each indiyidua] would choose of its
own frée will the beginfng of his production Cyc1e; Qould.consdmer
all his fncome immediately at the end of this,ﬁroccéss, sfarving
in betwegn. However,kthére is norneed'for‘that: this World is

plenty of opportunities.

First there are opportunities for a central
coordination of the individuals production énd consumption

patterns, and also.for the issuance of Samuelson's "contrivance money'.



Second ob5erve that each individual may prefer a consumption
sequence described, for instance, by 1/3, 1/2, 1/3, 1/2; 1/3,

1/2, ...which never adds up to.hfs maximumm attainable level of
production over the same number of periodé, instead of 1,0, 1, 0,
1, 0, ... which does. This opens the—possibility for uncompensated
income transfers, for maintaining unemployed person$ alive, for
feeding unproductive burocrats, for the explotation of people.
Third there are opportunities for changing the nu&her éf periods
of the individua1'productioﬁ:process and even forAsuperrimposing

proccesses of different maturities.

Despjté 511 these posSibi1it1esrwe are'interested.
only in setting‘the stage for the‘functioning of a very simple,
competitivé monetary economy. So let us assume, on.one. hand, that
the governmenf issues fiat money which is ﬁrusting]y held by the
public of their own free wiltl, to bridge any gap between_payments

and receipts, and that:this is the cn'1y asset avaiablie in the economy.

| On the other hand let us assume that at tﬁe begin
pf period t all the members of the group of the Ne individuals
sell their Tabor force to firms, for exactly six periods :.ahead.
A1l these individuals receive the same nominal wage, in advance,
regardless the work program which wi}] be set for each of them.So,

from the demand for consumption point of view, they will have the.



same amount of nominal income to spend, and face the same set of
currént and future prices; they can be analytically handled as

if they were jﬁst one individual;'So, let Ct,t+j stands for the
t+j-th period of Tife consumptiqn-by all members of the group of

t
t. They are assumed to value their consumption plan according to

the N, individuals who take their decisions at the begin of period

the value of ar"regu1ar1y shaped” utility fun;tibn Uy (Cy 'y Cplper o
Ct,t+2 se e s ct,t+5)’ of non—négative consumptions. That is, this
uti]ity-indicator_is a twice differentiable, strictly concave,
strict]y monotonfc increasing functibn, and the margina] utility

of consumpt1on in any per1od goes to infinity as the consumpt1on

1eve] in that perlod goes to zero. This last condition guarantees

that, if income is positive, consumption in any period in positive.

The deﬁand.side:offthe fiodel will then be .represented
by the f0110w1ng problem: Maximize Vg (Ct,t-’ct,t+1 ’Ct,t+2 see e ;,,
Ct,t+5) W1th respect to ( ’Mt,t+1 s Mt,t+2 sy Mt,t+5)’
subject to the following set of budget constraints:

(2) (a) o 'Pt Ct,t + Mt,t = wt + Gt
(b) Pert Ceoeer Y Meer T Mt
(c) Pees Co,tes * M tes T Mo taa



where M is the total nominal quantity of money carried by

Tt,t+]
“the N individua]ﬁ from period t+j over peried t+j+1 ; P ,
Pei1 oPio Lo, ﬂnS‘ are the nominal prices of consumption.
in periods t,t+1 , t+2 ,..., t+5. At the begin of period t
these individuals earn a total of W, units of nominal wages and
anticipates G units of nominal government transfer payments. To
solve theirfprobTem\fhey te‘ike‘Pt . ;Pt+1l ’Pt+2 s e e s Pt+5 . wt land |
Gy "as given and'chobse the sequence of the money_hﬁldings Mt,t-;
Megst oMy ta1  oMp,t42  »---» M ge5 - - With “regularly shaped"

utility function, Cf,t+j 5 0..;The“first.order;conditions are

then:

(3) (a) AUy o Py 8l
‘§Ct¢,‘ Pe+r  SCts1

(b)  sUy  Pg sUy
SCtg Pte2  6Ct42

8Ct . Pres  SCies



For given valtues of P, , P, 4 I
Ptys 5 Wy and Gg ; the above system determines the consumption .-
program (Ct,t ’Ct,t+1 ’Ct,t+2 "“";Ct,t+5) and the demands
for My ¢ Mpte1 My te2 see--- Me,te5 - In this paper we shall
investigate on]j a simp1e, particular solution.. Assume that the

utility function is represented by.

(4) Vg =709 Cy¢ + log G ggp + 109 Cp gy + -0+ 109 G 445

The marginal first order conditioné then become:

(5) (@) G B
Ce,t ~ Pr+1
() Cter B
Ct;t Prez
e Cees Py
Ct,t Pr+5

By collapsing the set of budget equations 2.a, 2b.
and 2.c, and the set of first order equilibrium conditions 5.a, 5.b
aﬁd 5.¢, we can eési]y find the demand functions for consumption

and money holdings:



(6) (a) Peej Cetey = (M* G633 =0, 1,2, ...05
{b) Met =5 (W + Gp)/6
() M g4 =4 (M +6.)/6
(d) My geq = (U *+ G )/6

(C) Mt,t+5 =l0

_According to such a‘so1ution the t-th individuals
spend exactly one sikth of their perceived total nominal income in
each one of the periods. Moreover,‘as shall be‘c1ear in the next
sgction, the value of this income will be-entirely determined by

the past behavior of the money supply.



THE NOMINAL SUPPLY OF MONEY AND

THE AGGREGATE NOMINAL EXPENDITURES

Now let . us ihtegrate-the government budget'constraint
into fhe ané]ysis. Tﬁfs, together with the demand function for cash
balances determiné the .paths of the noména1 wages and thé égg%egate.
nominal expenditures;irrespéctiveTy of any considerations regarding

‘the production side of the modei:

| So, assume that the government transfer payments
are fully financed by the issyance of money,
(7) Gt‘ .::I Mt - Mt_-l
where M. is the total stock of money at the begin of period t.
This must also be equal to the sum of the individuals money

ho]dings in the same instant; i.e:

(8) Mt = Mt,t + Mt—],t + Mt-—Z,t + Mt"?),t + Mt"4,t

Ciearly, for a given history of the money supply, Mt—] ’Mt-],t 9Mt-2,t%
M¢-3,t and M g4 ¢ , the choice of G, by the government determines

not only M, but also M. . ., which is the .quantity of money



.

accumulated by the t;th individuals, at the begin of period t.
The set of equations 6.a - 6.e can then be more conveniently

expressed in terms of Me ¢+

‘The t-th individuals will spend one sixth of
their total nominal earnings W o+ Gy in each one of the periods
spanning from t to t+5. Their total homina} expenditure per

~ period can be found by just re-writing 6.a and 6.b as

' | 1 1
(9) Peag Croeey =5 W+ B) =5 Met

Nominal weges can be immediately found by re-writing (9) as

(10) ‘, wt .-‘4 -g- Mt,t -.Gt

By tﬁe same token, Mt,t+j will be g1v§n by

' .23 : '=1234$nd5
(11) My e - Myt | j . 2, 3,

Finally, the aggregate nominal expenditure, £E¢ , at the'begin of
-period t, will be equal to the summ of (9) acéross all groups of

individuals, i.e. :



- ! . . - Y | | “ |
(2) B o= g Mg v Mg ey * Mg g2 ¥ oo M5 i)

where. the values of the Mt iit-j i=0,1, 2,',..'5, are fu]?y

determined by the set of Gt—j “and the correspondent past h1story

of the money supply, as illustrated bj.(?)Vand.(B)f

: In the next sectlon we deal w1th the supp1y of

output and wath the der1ved demand for 1abor over t1me



‘'THE SUPPLY FUNCTIONS OF GUTPUT

AND THE DERIVED DEMAND FOR LABOR

At the begin of period fr the firms-hire,,under 
contract , for six pe?iods, a11 the avaiable Ny units of Tabor
force, aﬁd‘distribute‘them efficiently over these periods, with
the éim of.maximizing profits. Assume that these contfacts can not
be sold in the market. _fhere are three basic production
stratégiés, of the'same 1énght, open to the firms: the first'fs
to keep any unif of thé labor force full-employed over three c0mp1éte
two-periods production cycles, starting at the begin of period t;
this strategy would yield a'receipt equaf to Pt%é plus Pt+4 p1ds ”
%%6 of‘nomjnal income.. The second would be to use the 1abor'fofce-
of that individual on1y‘ovér the production cyclies which bégin at t
aﬁd at t+3 respectively, 1eaving it unemployed in the remaining
of the six-period contract. Observé that according to this strateg;
the indfvidua1'wdu1d not perform any Qork from the begin of period
't+6‘ until the end of the contract. Hence, the firm might presumab1y
obtain an extra receipt from this worker by selling the remaining o
of his job. contract over the market. We have however ruled out
thj§799§$ibiﬁigy_by assqming; above,“that this kind of contract is
not marketble. Therefore this strategy would yield a recéipt just

equal to P_., plus P

. t+2 of nominal 1income. Finally

t+5



the third strategy would be to use the worker only over the production
cycles which begih at t+1 and t+4 vrespectively, leaving it
unemp]oyed during the rest of the contract; this strategy would

yield P plus P, g - of nominal “income. Competition will drive

t+3
profits to zefo.' Hence, in equilibrium, the total amount, Nt s of‘
fhé labor force avaiable at.the begin of period t, will be
distributed oVer the six périods contract time -spann in.such way
that the total sa]és-by the firms, withiﬁ this time spahn, equals
tﬁe totai.wage W, paid in advance. I.e. , the distribution of
the'labor force over thé contract time must satisfy the following

equilibrium condition: .

(13) {ag+Br) Prap + YVt Prag + op Pryg + By Pras + (op#+vg) Prig =

= e /Ny

whére the numbers Ot s Bt _énd Y¢ o non-negative and smaller thén‘
unit, are the proportions of the labor force avaiable at the begin
ofrﬁeriod t, allocated, fespective]y, in each one of the'production
strategies considered above; their sum eduals to unit. This
equilibrium condition represents indeéd the derived demand fof 1ab0r"

as a function of the current.wage rate and future prices of output.

Now observe that in view of the fact that the job

contracts can not be sold over the market, the individuals avaiable



for hirihg at the begin of period t are exactly the same who signed

their last contracts six periods before. This means that

(14)

and that the distribution of the popu1at%on over the groups of N

>

t
Neo sNg_o ,... and Nt-S individuals will be entirely set outside

the model.

Fina]ly, note that the current Spr1y of output Qi
will be determined by the decisions taken by the firms in the past.

It will be given by.

(15) Q¢ = (g p + Byp) Nep + Yyo3 Neig + 9¢g Neog + Beg Np g

+ (9.6 * Yt-6) Nt-g

Let us now deal with the forecasting problem and

then derive the market equi]ibrihm conditions.



THE -FORECASTING PROBLEM AND

THE MARKET EQUILIBRIUM

The aim of this section is to derive the compiete
market equ1]1br1um and to pave the ground for some 1nterest1ng

s1mu1at1ons

As we have discussed above the paths of the nomina1
expend1tures, and of the nomxnal wages, are entirely determined by
the path of the government transfer payments. So, assume that the
individuals know the values of G t 641 »Gty3 5..., at the begin
ofﬂpériod, t. This unamb1a¥?usly determines Mt t oMest, 41

M

Meeo te2 *Mte3,te3 7" '
.v-. (through 10}; gnq Er sEppr sEreo ’Et+3 +-.- (through 12).

(through 7 and 8); Wy ,Wye1 sWpsp sWie3 s

Let Us assume fﬁom'now on that all these sequences are known at the

begin of period t.

On the good market, the aggregaté nominal expenditures
must equal the total nominal sales, at each point in time. Since the :-

~supply of output is given by (15), this means that

16 (a) (Gt_Z'f'Bt_z) Nt_2 Pt + Yt_s Pt + Olt_4 Nt__q_ Pt + 8t"5 Nt_s Pt +*

3

o _g+Yi.6) NegPr= Bt



(0)  lopoy*Byoy) Mooy Peay * vpop Npop Prel * op_3 Neo3 Py o+

+ Byog Npaa Peret + (op-5+vp-5) Nios Pryy = Epyg

(€} (2,By) Ny Pryp + Yeoq Mooy Pyyp * e Neop Peyp ¥
 HBEo3 Npl3 Peag 4 (opeg*e-a) Mg Prez = Eter
(d) g *Bei) Newr Peag + Yp Np Prag + apoy Neog Prag +

o+ Bpp Nep Prag * (0e-3+vee3) Neo3 Pres = Bty

' In the'above system, all past variables are known
atrthe begin of period t, the sequence of N£ wi]].be.determined :
by-(14), and the Eequgpce of Et‘ will bé given by the government'
transfer payment policy. Equations 16(a) and 16(b)'determine‘ P,
“and P£+1 ,respectively. There is, however, no way of determining
the values of the employment distribution parameters (i.e. a, B8 and
v) from period t on, and of the future price levels, from period
t+2 on, only with the knowledge of this set of informations; We
must still deal with fhe forecasting problem: In the first place
we need fo leérn how to forecast the sequence of future prices. But
this would not be enough: if we knew Pt+2 we could solve only

for the sum oy + 8, (through 16.c), not for oy separately. Now



observe that oy represent the part of the supply of output, in.
period t+2 ,whichlis planned at the begin of period t. ,Sq, in..
order to-close the model werneed, in the second place, to learn
how to forecast the demand for output, atjleast in period t+2,

to begin with.

With respect the first of these two problems, assume
that the firms forecast a]wa}s perfectiy. Profits QiT] then be
systématicai]j equal to zero and the equilibrium conditfon (13}
will always hold ex-post. In 6ther words, the sequence'of the price
level can be straightforwardly forecasﬁ, for five periods ahead,

by the following set-of:equatipns, similar to (13):
(17) (a): B (at-6+8tj6) Pt-g + Yt-s_P£;3 ; at-6 Pt-2 + Byg Pro1 *
+ (at~6++t—6) Ptl= Wi-6 /-Nt—6
' Fb) (at-5+6t;55 Py-3 + Yt-5 Ptéz + ot-6 Pt-f f Bt-5 ét +

(c) (0p_g+By_g) Pge2 * Yt-4 Pr-1 *+ at-4 Pr.¥ Br.g Pre1 *

* (ap_gtve-q) Peyp = Weog / Neog



(d) - (op_3+B,_3) Piop + Ye-3 Pt + 0tu3 Preq + By_3 Pra2 +

+ {ap-3+vt-3) Pte3 = Weoz / Npo3

(e) (0p_p+Be p) Pr + Yoo Pra1 + 0 _p Prep + Brlp Prez +
S {op oY g) Prig = Mpop / Nio
(f) (at_.-I-I-Bt_]) Pt.,.] + ’Yt_:f'-_'Pt_i_z + 0= Pt+3 + Bt-7 Preg +

tlagq#vgoy) Pres = ey /N

the value of Pt wi]l be determined by 17(a), given Ptea Pro3
Pt_2 N and Pt_'l , at"‘ﬁ ,Bt_s and Yt_s ’wt—ﬁ ,énd Nt_s 5 the
value of Pr+ will be determined by 17(b)} in a simitar way, and

S0 on.

Now assume that the individuals always forecast
perfectly too. Their real consumption over any six period decision
time Spanﬂ must then be systematically equal fo their contribution
fo real output over:thé‘same.time. In view of the production
strategies avaiable to firms, the fbrmer will be given, at the begin

of period t; in per capita terms, by the following ekpression:



(ap#84) + vi + ap + Bp + (ag+Yy) = 2 + ag

while in view . of the budget constraints (2) .and of (9), the Tatter

‘will be given by:

1 ! L 1 M v 6y
= (Ct ¢t + Cp 41 * Ct,t+2 + oo + Cp t45) = = (———— +
Ne C : Nt 6 Pt
W, + G W, + G W, + @G
_,t_ t . ot . b t)=
6 P‘t+] 6 Pt+2' : 6 Pt+5
LM M, M, . "
=_._1__( t,t_'_”jc,i: + t,t . + t,t )
Nt 2 P't 5Pt+l 5Pt+2 5 Pt+5
équating these two expressions we obtaing
: M M, , . M M M M
(18) (2 +a,) = —f2t oy LoE 4 It LS 0 SO 1Y
5P, 5P 5P 5P -5Pt+4 - 5P

t t+1 t+2 t+3

This Tast equilibrium condition can be readily
interpreted as the real supply price of labor. It determines at,'for

a giVen value of Mt ¢3S set by the government policy, and for a



given sequence of prices, Pt ’Pt+1 s Pt+2"’ . Pt+5 , as estimated

by (17). Ciearly, for a given value of the current variables, N

M

t E]

and P, , the real supply of labor «, , will be negatively

t.t t
correiated'_'with - future price levels. Finally, by substituting

the Value of oL into IG,C we can immediatily calculate Bt , and

s0 vy . This closes the model.
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